Abstract-An idealized visual pigment absorbance spectrum is used together with a Framers-tionig dispersion relation to calculate the contribution of the visual pigment to the refractive index of the fly photoreceptor. It appears that an absorption coeftcient of OGlO pm-' results in a refractive index variation of less than 5 x IO-*. The effect of this smali variation on waveguide properties of the fly photoreceptor is found to be negligible. It is argued that this conclusion also holds for other v&al photoneceptors.
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I&'TRODUCPION pho~orec~tor structures behave as optical waveguides (Toraldo di Franc&, 1949; Enoch 1961) because the refractive index of the photoreceptive medium exceeds that of the surrounding region, and their diameter is in the order of the wavelength of light. Light conduction in the photoreceptor effectively increases the probability of light absorption in the visual pigment and thus the overall gnsitivity of the sensory cell.
At the same time, the spectral sensitivity, although determined primarily by the absorption spectrum of the visual pigment, depends on the waveguide properties. The critical parameters are the waveguide's radius and the refractive indices of the media within and outside its boundary.
In this account we wish to focus attention on a particular case of waveguide influence on spectral sensitivity. An absorbing medium always has a wavelength-dependent refractive index. This dispersion is extreme and so-called anomalous in the region of an absorption peak. Hence, the absorption in a photoreceptor caused by the visual pigment leads to anomalous dispersion in the photoreceptor waveguide. The refractive index variation influences the waveguide properties which in turn will affect the spectral sensitivity of the visual sense cell. Thus dispersion may be of importance in vision.
The effect of anomalous dispersion has been discussed recently by Snyder and Richmond (1972, 1973) . They consider the absorbing molecule as a damped oscillator. The refractive index then is described by an analytic function according to classicaf Lorentz theory.
In the present paper the validity of this simple approach is examined. We have used a general dispersion relation and calculated the dispersion within a photoreceptor medium based on a realistic photopigment absorption spectrum. Subsequently we have quantitatively estimated the influence of the disper--sion caused by the visual pigment on the spectral sensitivity of the receptor cell.
REPRACIWE fND&X CALCULATIONS B3.SED ON A VISUAL PIGMENT SPECTRUM
An absorption band of a medium results in a contribution to the refractive index of the medium. The Kramers-Kronig dispersion relation describing this contribution is presented in the appendix (equation (A4)). We have applied this relation to the absorption spectrum of an idealized visual pigment represented in Fig. la by the solid curve. The z-and b-band have been taken from the cattle rhodopsin-extract spectrum determined by Collins, Love and Morton (1952) . These data are adjusted to the spectrum determined micro~ctrophotome~i~lly by Liebman (1972) who used light polarized perpendicularly to the long axis of a frog red rod; a smooth line is drawn through these data. The latter spectrum is chosen because it covers a very broad wavelength range. The y-band of the frog rhodopsin data is in close accordance with the corresponding data of cattle, if the fatter 
